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My formative years are filled with people who've inspired me, instilled me with a passion for discovery and an unabating thirst for knowledge. From my earliest memories I am aware of my debt to teachers and friends who have shaped my interest in the natural world. What a marvel to behold! This unique and beautiful planet we call home. I have always drawn inspiration from Nature and have been intrigued and captivated by the complexity and perfect chaos that surrounds us. I cannot overstate the role that Nature herself has played in consolidating my inquisitive personality.
In the preparation of this thesis and the work that it represents, special thanks must be given to my supervisors. To my principle supervisor Professor Peter Ralph Heartfelt thanks are extended to all members of the Aquatic Processes Group for all the laughs, support and pearls of wisdom. In particular, thanks to Olivia Sackett and Dr Ross Hill for the successful and enjoyable collaborations. I wish to acknowledge the late Neil Ralph and his ingenious talents for making dreamed-up laboratory and field equipment into a reality. To Dr Ross Hill, thanks for being a great expedition partner in Antarctica, your tireless coring efforts and sled racing skills will be cherished always. Gratitude must also be extended to the crew and fellow expeditioners on the Aurora Australis who helped make the Antarctic experience truly memorable. Inhibitors and pigment analyses identified xanthophyll cycling as the critical mechanism for photoprotection and preferred means by which sea ice diatoms regulated energy flow to PS1 (Publication 111). While immunoblot analyses of natural communities measured minimal D1 protein breakdown in algae exposed to irradiances up to 200 pmol photons m 2 s1. These data showed that sea ice diatoms had low intrinsic susceptibility to PS11 photoinactivation and strong irradiance-dependent induction of non-photochemical quenching that was independent of protein re synthesis (Publication IV).
The remaining chapters investigated photoprotective strategies and photosynthetic plasticity of phytoplankton under nutrient limitation. Nitrogen Summary depletion in F. cylindrus had a strong influence on non-photochemical quenching capacity and resulted in the impairment of photosynthetic electron transport resulting in the formation of Qb non-reducing PSII centres within the photosystem (Publication V). The influence of iron-limitation and high light stress on the growth and physiology of Southern Ocean phytoplankton revealed a community-based response of measurable changes in pigment ratios, photosynthetic capacity and community composition (Publication VI). Iron-limited phytoplankton altered the allocation of photosynthetically derived energy, increasing photoprotective pigment pools and down-regulating photochemistry, at the expense of photosynthetic plasticity.
